Fingerprints have been used around the world for identifying individuals since 1908. The availability of such evidence on works of art has been overlooked until the authentication of a Turner canvas in 1985. Since that case, a new methodology has been developed and the new discipline of forensic authentication was born. More recently, the concept of fingerprinting encompasses not only the marks left behind by our fingers but also the materials and working methods, widening the available ways to identify an artist. This innovative forensic approach has helped resolve equivocation and identify numerous important works of art as well as opening up a new field of research in art.
A bout 20 years ago, a client walked into our Montreal conservation laboratory with a large canvas he wanted cleaned and restored. On first glance the painting seemed heavily overpainted and recently so. The client shook his head at the estimate for cleaning it, and said that it was not worth the cost as it was a wreck anyway. He asked whether our company would buy the painting -to which he was told "No, what for?" He insisted, suggesting that we clean half of it and hang it as a demonstration. We gave in and a deal was struck. Some months later, a small area of the painting was tested to see how it behaved. After removing a small area of overpainting on the sky we were awestruck at the beauty of the original surface coming to light. Excitement grew and considerable effort was put into removing the heavy coat of paint hiding the original surface. It did not take long to realise that it was a great work by a master, a master yet to be identified … The Problem and the Solution I t was soon recognised that the most likely candidate was the celebrated British painter J.M.W. Turner. Over the years that followed every conventional route was tried to gain acceptance and recognition for the painting. Every effort failed. Nobody would would take a risk on what they admitted was a 'good Turneresque work'.Then, in the mid 1980s, during a London visit to the Tate Gallery, I noticed that Turner used his fingertips to model paint on one of his well known works: the Chichester Canal 1 (Figure 3 But what next? Nobody would pay much attention All these material aspects form a foundation for questions that need to be asked when determining authorship and dating.
Concept and Methodology

Fingerprints on works of art -more common than recognised
Some artists used the fingertip to soften the marks left by the brush 11 by gently tapping or stroking the still-wet surface. In some instances, the fingertip was used for literally 'stamping' the fine network of ridges onto the painting (see Figure 6 ). This was done after some suitable colour was picked up from the palette.Artists often varnished their own paintings as they were not likely to leave such an important task to assistants thus creating yet another opportunity to leave identifiable marks behind. In the sixteenth century, for example, various oils have been used for varnish.The varnish was spread over the painting and meticulously rubbed into the surface by hand. The contacting Comparison paintings have to be examined up close with a magnifying glass, proper illumination and a stereo microscope. In some cases exact identification can be possible because the artist has left behind explicit information. Pablo Picasso, for example, has made plaster casts of his hands preserving clear fingerprint information that can be utilized for comparison (see Figure 9 ).
Another interesting prospect may occur when two sets of prints are compared from two attributions to the same yet-to-be identified artist. If the possibility of two contributors having the same print is nil, then the two paintings can mutually and reciprocally confirm the authorship of the otherwhoever the artist may be. When such forensic techniques are accepted and adopted by the art community, many new attributions may be formed, old ones changed and doubtful ones may be resolved.
Dating with fingerprints
Fingerprint evidence can establish dating when no other scientific technique may help. An example is a match established between a fingerprint on a painting that has been argued to be from the 19th century and a fingerprint from a 16th century painting, an altarpiece, whose authorship and dating has never been questioned. The comparison piece When such forensic techniques are accepted and adopted by the art community, many new attributions may be formed, old ones changed and doubtful ones may be resolved. 
Materials 'fingerprinting'
It has to be pointed out however, that fingerprints are not the only possible methods of 'fingerprinting' a work of art. The word 'fingerprinting' is used often to mean that a match can be made to something else such as in genetic fingerprinting which has nothing to do with ridges and bifurcations from a finger and have everything to do with DNA analysis. I am currently engaged in testing for the first time whether several new Jackson Pollock candidates (already having fingerprint matches) that were found to have human hair embedded in the paint layers can be matched to hair samples from Pollock's studio. These comparison hairs were also found embedded in paint on the floor. Here again, microscopy was the first step in establishing the origin of the hair samples -human or animal (Figures 14 -17 ).
Since hair contains little DNA, a technique called 
The Traditional Approach
There is of course the 'provenance' element that needs an audit if it is to be any more than a narrative.This has been and still is the mainstay of authentication in much of the academic and the commercial domains of the art world. Its inadequacy, when relied upon as the sole resource, is exemplified by many spectacular subterfuges 13 demonstrating how mischief is successfully perpetrated when the potential for windfall exists.
It proves that provenance is important -but clearly not all important. The reality is that so many major masterpieces hanging in museums have little provenance, partially verified provenance, or even have huge gaps in them. A good example is the group of Leonardo works on paper in the Royal Collection, whose history is sketchy at best yet who would say they should be marginalized on that basis alone.
Provenance is importantbut not all important.
Forensic Authentication
Hence, this is why I developed what I call forensic authentication, which to me means: ask all questions reasonable about every aspect of the work of art, lay out a line of attack that is appropriate to the context and follow through to the end with every means possible. Certainly, we may not be able to answer every question but when I look back and consider where these paintings would be today without this journey, I am certain the merits are apparent.And, were it not for microscopy a host of questions would not have arisen and consequent answers would never have been obtainable. Forensic authentication methodology by no means seeks to replace traditional connoisseurship; rather it aims to bring it into the realm of the scientific method so that all evidence is weighed in the course of objective due process. In 1984 , art conservator Peter Paul Biro was first to take advantage of human contact marks on a painting for identification, when he was successful in authenticating a J.M.W. Turner canvas having matched fingerprints left on it by the artist. The case, the first of its kind, brought him worldwide acclaim.
Since then, Paul has specialised in solving some of the most challenging authentication cases, while building the first ever database of artist's fingerprints. His methods have been requested by the FBI and various universities. He has performed forensic examinations of paintings in museums and collections around the world. Paul has published in journals including Mankind Quarterly and Antiquity.
Under preparation is a first ever manual on forensic examination of works art.
He is presently completing his cataloging of J.M.W. Turner's fingerprints in the Turner Bequest, Tate Britain, London. Paul has given talks at Harvard University, the University of Toronto, and more recently for The American Appraisers Association in New York, and the Royal Microscopical Society. He has given interviews for major newspapers; including The Guardian, The Observer, L.A. Times, The Age (Australia), Globe and Mail, (Canada). He has appeared on prime time television, discussing his work on the BBC, CNN, CBC, and NBC. Paul's discoveries are the focus of a soon to be released feature length documentary produced by New Line Cinema and Harry Moses (long time Producer of CBS 60 Minutes) entitled 'Finding Jackson Pollock'. Most recently, Paul has joined forces with the Pigmentum Project, Oxford University, bringing about the convergence of scientific and forensic methodologies in authentication, while unifying currently disjointed disciplines.
